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Abstract

BACKGROUND

Immune checkpoint inhibitor-associated interstitial lung disease (ICI-ILD) and
opportunistic pneumonias are the main pulmonary complications during
immunotherapy for malignancies. The organizing pneumonia (OP) pattern is one
of the common radiological manifestations of ICI-ILD, and OP is the most
common cause of reversed halo cycles and consolidations. However, opportu-
nistic pneumonias should be excluded.

CASE SUMMARY

In this report, we described a case of a 44-year-old man with esophageal cancer
who showed multiple reversed-halo cycles and consolidations on chest computed
tomography (CT) after he had a cold during immunotherapy. He was diagnosed
with esophageal squamous-cell cancer (T2NIMO) after surgery. Then, he was
successfully treated with 6 cycles of chemotherapy plus tislelizumab, one cycle of
radiotherapy and 9 cycles of tislelizumab. Two months later, he complained of
low-grade fever and cough with nonpurulent sputum after he had a cold.
Community-acquired pneumonia was considered, but moxifloxacin was
ineffective. Chest CT showed multiple reversed-halo cycles and consolidations.
Mycobacterium tuberculosis was identified with next-generation sequence analysis
of bronchoalveolar lavage fluid (BALF). Two months later, he improved with
standard anti-tuberculosis medications. Both the cycles and consolidations
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disappeared in the repeat CT after 6 mo of medications.

CONCLUSION

When chest CT shows reversed-halo cycles and consolidations in patients during anticancer immunotherapy, both
ICI-ILD and infectious pneumonia should be considered. BALF microbiological analysis was helpful to differ-
entiate them.

Key Words: Reversed halo cycles; Consolidations; Immunotherapy; Tuberculosis; Checkpoint inhibitor associated interstitial
lung disease; Case report

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Immune checkpoint inhibitor-associated interstitial lung disease and variable opportunistic pneumonias are the
main pulmonary complications of malignancies during immune treatment. Although organizing pneumonia is the most
common cause of reversed-halo cycles and consolidations, opportunistic pneumonias should be excluded first. Bronchoal-
veolar lavage fluid microbiological analysis was a helpful diagnostic tool.

Citation: Suo H, Shi YJ, Huang ZD, Xu K, Huang H. Pulmonary reversed halo cycles and consolidations after immunotherapy: A case
report. World J Clin Cases 2023; 11(28): 6938-6942

URL: https://www.wjgnet.com/2307-8960/full/v11/i28/6938.htm

DOI: https://dx.doi.org/10.12998/wjcc.v11.i28.6938

INTRODUCTION

Reversed halo signs and consolidations can be observed in various infectious and noninfectious pulmonary diseases[1-4].
Immune checkpoint inhibitor-associated interstitial lung disease (ICI-ILD) and variable opportunistic pneumonias are the
main pulmonary complications in patients with malignancies during immune treatment[5]. The organizing pneumonia
(OP) pattern is one of the common radiological manifestations of ICI-ILD[6]. Although OP is the most common cause of
reversed halo signs and consolidations, opportunistic pneumonias should be considered in the differential diagnosis.

Here, we describe a man with esophageal cancer who showed multiple reversed halo signs and consolidation shadows
on chest computed tomography (CT) after having a cold and while undergoing immunotherapy. Finally, he was
diagnosed with tuberculosis, which improved after treatment with standard antituberculosis medications.

CASE PRESENTATION

Chief complaints
A 44-year-old man with esophageal cancer was admitted for 2 wk with a fever and cough. He complained of low-grade
fever and cough with nonpurulent sputum on December 3, 2021, after catching a cold.

History of present illness
Community-acquired pneumonia was considered, but moxifloxacin was ineffective. Exertional dyspnea appeared 2 wk
later. ICI-ILD was suspected, so he came to our hospital.

History of past illness

He was diagnosed with esophageal squamous-cell cancer (T2NIMO) after surgery in November 2020. Then, he was
successfully treated with 6 cycles of chemotherapy plus tislelizumab (200 mg, every 3 wk), one cycle of radiotherapy, and
9 cycles of tislelizumab (the final cycle in September 2021).

Personal and family history
The patient did not smoke or drink. He had no significant family history.

Physical examination
There were no palpably enlarged superficial lymph nodes. There were no abnormal signs in the chest (including the heart
and lungs) or abdominal examinations. There was no edema in either lower extremity.

Laboratory examinations
Both the complete blood count and biochemical analysis results were normal. The lymphocyte subgroup analysis showed
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Figure 1 Chest computed tomography. A and B: December 22, 2021 (multiple reversed-halo cycles and consolidations in both superior lobes, and
consolidations in the right middle lung and left lingular lobe); C and D: July 9, 2022 (there was no significant shadows in both lungs).

that the peripheral lymphocyte count was 870/ uL, neutrophil count was 6000/ pL, and CD4" lymphocyte count was 284/
pL. The C-reactive protein level was 99 mg/mL, and the ESR was 86 mm/h. Both his procalcitonin and 1,3-B-glucanase
levels were normal. His nasopharyngeal swabs for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) RNA
and influenza A and B RNA, which were tested by PCR, were negative. The repeated rapid detection of the SARS-CoV-2
antigen was also negative. Arterial blood gas analysis showed hypoxia during inspiration of room air at rest: pH was
7.429, PCO, was 37.4 mmHg and PO, was 66.5 mmHg. Both ICI-ILD and infectious pulmonary diseases were suspected.
Therefore, he underwent bronchoscopy. There were no significant abnormal manifestations during bronchoscopy.
However, Mycobacterium tuberculosis was identified by next-generation sequencing (NGS) analysis of bronchoalveolar
lavage fluid (BALF), which was harvested from the lingular lobe. The patient was still negative for SARS-CoV-2 RNA and
influenza A and B RNA in the BALF NGS analysis.

Imaging examinations
Chest CT showed multiple reversed-halo cycles and consolidations (Figure 1A and B) in both lungs.

FINAL DIAGNOSIS

The patient was diagnosed with pulmonary tuberculosis.

TREATMENT
Isoniazid (0.3 qd), rifampin (0.45 qd), ethambutol (0.75 qd), and pyrazinamide (0.5 tid) were prescribed.

OUTCOME AND FOLLOW-UP

He improved with standard anti-tuberculosis medications two months later. Both the cycles and consolidations
disappeared in the repeat CT after 6 mo of medications (Figure 1C and D).
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DISCUSSION

Reversed halo signs and consolidations can be observed in various infectious and noninfectious pulmonary diseases.
Cryptogenic or secondary OP is the most common noninfectious pulmonary disease; however, active pulmonary
tuberculosis, coronavirus disease 2019 pneumonia, and fungal pneumonia are also common infectious pulmonary
diseases[1-4]. ICI-ILD and infectious pulmonary diseases, especially opportunistic pneumonias, are the main pulmonary
complications of anticancer immunotherapy[5]. The OP pattern is a common radiological manifestation in drug-related
pneumonitis during treatment with molecular targeting agents and immune checkpoint inhibitors[6,7]. For immunocom-
promised patients, fungal and bacterial pneumonia are more common than OP when reversed halo signs are observed on
chest CT[8]. The peripheral neutrophil count, rim thickness of the reversed halo sign, and concurrent effusion help to
differentiate infectious diseases from noninfectious diseases[8]. Pulmonary tuberculosis is the most common cause of
granulomatous reversed halo signs[9]. Nodular walls or nodules inside the reversed halo signs seem to be associated with
active pulmonary tuberculosis[3]. Our patient’s neutrophil count was greater than 500/ ul, and the rim was less than 1 cm
and without effusion. Furthermore, concurrent significant consolidations were observed on his chest CT scans. These
signs indicated that he might have OP pattern ICI-ILD. However, opportunistic pneumonia needed to be excluded for
our patient, as he was treated with cancer immunotherapy and because there were ground-glass opacities inside the
reversed halo signs[8]. BALF microbiological analysis was able to differentiate the two conditions. Finally, the patient
recovered after 6 mo of regular antituberculosis treatment.

There were several limitations to this case report. First, the tuberculosis culture was negative 6 wk later. Therefore, the
drug sensitivity test could not be ordered. Second, a lung biopsy was not arranged for him.

CONCLUSION

As chest CT showed reversed halo signs and consolidations during anticancer immunotherapy, both ICI-ILD and
opportunistic pulmonary infectious diseases were considered. Differential diagnosis was more important than empirical
therapy. BALF microbiological analysis was a helpful diagnostic tool.
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